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(57) A multi-operational battery powered vacuum 
cleaner (1) comprising a hand held vacuum cleaner (1) 
releasably mounted within a caddy (15) which has a de- 
tachable handle (51) and a floor engaging head (19). 
The hand held unit (1 ) may be released from the caddy 
to be used in a first hand held operation, it may alterna- 
tively be mounted within the caddy with the handle at- 
tached for use as an upright vacuum cleaner, whilst in 
a third mode the handle (51) may be removed from the 
caddy while the hand held unit remains mounted in the 
caddy to provide a compact vacuum cleaner system 
with a floor engaging head (19). The cleaner further 
comprises a first spring biased latch member (27) 
mounted within the caddy (1 5) to releasably restrain the 
hand held unit therein, together with a second latch 
member (53) mounted within the handle (57) for releas- 
ably connecting the handle to the caddy (15). 
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Description 

[0001] This invention relates to a battery powered 
hand-held vacuum cleaner, and in particular to such a 
vacuum cleaner used in combination with other compo- 5 
nent parts to provide a multi-operational vacuum clean- 
er. 

[0002] A typical known battery powered hand-held 
vacuum cleaner is described in EP-A-1 070478. It com- 
prises a generally conical nosepiece containing the air 10 
flow inlet at its tip and the dust collection module, a main 
housing portion behind the nosepiece containing the 
fan, motor and rechargeable battery pack, and an inte- 
grally moulded handle on its upper surface. The vacuum 
cleaner is typically wall mounted when not in use on a 15 
recharging mount so that the cleaner is perpetually in a 
state of high battery charge. The cleaner is hand-held 
and relatively small, and is typically used for collecting 
small amounts of dust or debris. Its small size and hand- 
held nature mean it is particularly useful for collecting 20 
dust or debris from raised or difficult to access locations. 
For normal floor use the operator must bend to place 
the cleaner in contact with the floor, and for floor clean- 
ing use of an upright vacuum cleaner may be a more 
suitable choice. 25 
[0003] Typically upright vacuum cleaners comprise a 
floortravelling head comprising an air inlet and a rotating 
brush which dislodges dust or debris, the brush usually 
being positioned in or close to the air inlet. In upright 
vacuum cleaners thef unctional components such as the 30 
motor, fan and dust collection modules are typically con- 
tained either in the floortravelling head, or in an upward- 
ly extending main housing portion. Upright cleaners 
generally also comprise a handle connected to the floor 
travelling head or the main housing portion if present, 35 
the length of the handle being chosen to allow the op- 
eratorto move the floortravelling head using the handle 
from a standing position. 

[0004] US Patent No. 4,766,638 (BISSEL) discloses 
A conversion mechanism for a hand-held vacuum 40 
cleaner by plugging in afloor engaging head directly into 
the nozzle of the hand-held cleaner and further attach- 
ing an elongate stick handle directly to the handle of 
such hand-held vacuum cleaner to create an upright 
vacuum cleaner. However, in such a situation the elon- 45 
gate handle mounted in the cleaner directly creates a 
high concentration of stress within the handle of the vac- 
uum cleaner, together with the high degree of stress be- 
tween engagement of the vacuum cleaner with the floor 
engaging head. Thus a vacuum cleaner according to 50 
this prior art could be subject to damage if undue force 
is applied to the handle. Attempts to overcome the de- 
ficiency of the Bissel invention have been addressed by 
the Applicant's own product range by the launch of its 
System 3™ combined hand-held vacuum cleaner and 55 
caddy system during the mid 1 990s. Such a system in- 
volved the use of a caddy with a pivotable floor engaging 
head for receiving the hand-held vacuum cleanerto con- 
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vert the hand-held vacuum cleaner into a cleaner with 
a floor engaging head, and which caddy further accom- 
modated an elongate cylindrical handle mounted within 
the caddy and which could be extended therefrom. How- 
ever, the drawbacks of this system involved the neces- 
sity of a rather bulky caddy to accommodate the elon- 
gate handle when its fitted in a stored position, whereby 
even in the stored position a portion of the elongate han- 
dle remained projecting externally of the caddy thereby 
increasing the length of the unit which could result in the 
restriction of where such a unit could be used since the 
additional length of the projecting handle, even in the 
stored position, increased the overall length of the caddy 
mounted hand-held unit making it more bulky and diffi- 
cult to use in restricted areas. The present invention now 
seeks to overcome the problems associated with these 
earlier vacuum cleaner systems. 
[0005] We have designed a new vacuum cleaner 
which uses a hand-held vacuum cleaner that is essen- 
tially the same in design as known hand-held vacuum 
cleaners, but which can be used in combination with oth- 
er component parts so as make the hand-held vacuum 
cleaner optionally convertible by the user into a different 
vacuum cleaner for different applications. In particular 
we have designed a new vacuum cleaner which com- 
prises a hand-held vacuum cleaner and other compo- 
nent parts making it possibleto make three different vac- 
uum cleaners from different combinations of the com- 
ponent parts. 

[0006] The present invention provides a multi-opera- 
tional battery powered vacuum cleaner comprising: 

(a) a hand held vacuum cleaner comprising a nose 
cone containing an air flow inlet, and a handle; 

(b) a support caddy comprising a support member 
to which the hand held vacuum cleaner can be de- 
tachably secured, and a floor cleaning head at- 
tached to the support member; and 

(c) an upper handle portion that can be detachably 
secured to the support caddy; 

wherein the vacuum cleaner can operate: (i) in a 
first mode as a hand-held vacuum cleaner alone; (ii) in 
a second mode with the hand-held vacuum cleaner se- 
cured to the support caddy; or (iii) in a third mode as (ii) 
additionally with the upper handle portion secured. 
[0007] As mentioned briefly above the present inven- 
tion therefore advantageously allows the operator to 
choose which component parts to put together so that 
three vacuum cleaners can be made, the selection de- 
pending on the application. The present invention there- 
fore provides three vacuum cleaners in one. First the 
operator can choose to use the vacuum cleaner as a 
hand heldvacuum cleaner alone. This would besuitable 
for example for picking up small amounts of dust or de- 
bris or in awkward to reach locations. Secondly the op- 
erator can choose to use the vacuum cleaner as a short 
handled vacuum cleaner with a traditional floor cleaning 
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head, with the hand held vacuum cleaner attached to 
the caddy. The arrangement is preferably such that air 
flow passes through the floor cleaning head and into 
nose cone of hand held vacuum cleaner. Selection of 
this mode of operation may be useful, for example, for 
removal of larger amounts of dust or debris on raised 
surfaces, or on stairs or the like. Thirdly the operator 
may choose to secure the upper handle portion thereby 
effectively creating an upright vacuum cleaner, with a 
floor cleaning head, which can be used by the operator 
in a standing position. All three modes of operation of 
vacuum cleaner are advantageously powered by the 
hand-held vacuum cleaner component, and the dust or 
debris is collected within the dust collection module of 
the hand-held vacuum cleaner component. 
[0008] Preferably for ease of operation the floor clean- 
ing head is pivotally connected to the support member 
of the support caddy. The support member is preferably 
substantially elongate, and preferably substantially flat 
for receipt of the hand-held vacuum cleaner, which is 
similarly preferably substantially flat based. 
[0009] Preferably the floor cleaning head comprises 
a rotatable brush. This may be rotated mechanically by 
movement of the floor cleaning head over the floor, or 
may be powered by the battery of the hand-held vacuum 
cleaner, appropriate electrical connections being pro- 
vided in the respective parts. 

[0010] In one embodiment attachment tools are pref- 
erably provided, stored in a tool holding assembly in the 
upper handle portion. 

[001 1 ] The hand-held vacuum cleaner may itself com- 
prise a handle. This may act as the handle of the vacuum 
cleaner when the hand-held vacuum cleaner is used 
alone, and also when it is used in the second mode in 
combination with the support caddy 
[0012] Preferably latch members are provided to re- 
leasably secure the hand-held vacuum cleaner to the 
support caddy, and the support caddy to the upper han- 
dle portion, so that the operator can readily change the 
vacuum cleaner between its different modes of opera- 
tion. 

[0013] In one embodiment the hand-held vacuum 
cleaner is detachably secured to the support caddy by 
a first spring-biased latch member, the spring of the first 
spring-biased latch member being movable from an un- 
compressed to a compressed state. While a spring bi- 
ased latch member is preferred, other resilient member 
latch members may also be used, and where reference 
is made to spring-biased latch members the reader will 
appreciate that another resilient member could replace 
the spring.. Preferably the first spring-biased latch mem- 
ber is located in the support caddy, and the hand held 
vacuum cleaner comprises a recess shaped to receive 
the first spring-biased latch member when the spring is 
in its uncompressed state. Preferably the spring of the 
first spring-biased latch member can be compressed to 
allow the first spring-biased latch member to be re- 
leased from the latch-receiving-recess of the hand-held 



vacuum cleaner so that the hand-held vacuum cleaner 
can be detached from the support caddy. 
[0014] In order to compress the spring of the first 
spring-biased latch member of the support caddy, the 

5 latch member preferably comprises a first cam surface, 
and a first release member comprising a co-operating 
second cam surface is also provided on the support cad- 
dy, whereby the release member can be moved relative 
to the first spring-biased latch member so that the first 

10 and second cam surfaces slide relative to each other to 
cause the spring of the first spring-biased latch member 
to move from its uncompressed to its compressed state. 
Preferably the release member is a depressible button 
that can be depressed by an operator, depression of the 

15 button causing the first and second cam surfaces to 
move relative to each other. 

[0015] In one embodiment where the hand-held vac- 
uum cleaner comprises a latch receiving recess, this is 
contained in the rear end of the hand-held vacuum 

20 cleaner, remote from its nose cone. Preferably the sup- 
port caddy has a lower end and an upper end, and the 
lower end of the support caddy comprises a nose en- 
gaging projection for engaging the nose cone of the 
hand-held vacuum cleaner. 

25 [0016] Preferably in orderto install the hand-held vac- 
uum cleaner in the support caddy the nose cone of the 
vacuum cleaner is first mounted on the nose engaging 
projection at the lower end of the support caddy, then 
the spring of the first spring-biased-latch member is 

30 compressed and positioned in line with the latch-receiv- 
ing recess of the hand-held vacuum cleaner, and then 
the spring is released so that the latch engages the said 
recess; and to release the retained hand-held vacuum 
cleaner the spring of the first spring-biased latch mem- 

35 ber is compressed so that the latch disengages the 
latch-receiving-recess of the hand-held vacuum clean- 
er. 

[0017] Preferably the spring compression required to 
insert the hand-held vacuum cleaner is effected simply 

40 by the hand-held vacuum cleaner pushing against the 
projecting first latch member, and preferably spring 
compression required to remove the installed hand-held 
vacuum cleaner is effected by action of the separate re- 
lease member, preferably the depressible release but- 

45 ton as described above. 

[0018] While the preferred embodiments described 
so far have a latch in the support caddy and a recess in 
the hand-held vacuum cleaner, reverse designs in which 
the latch is in the hand-held vacuum cleaner and a co- 

50 operating recess is in the support caddy are also envis- 
aged. 

[0019] As mentioned above, the upper handle portion 
is preferably also detachably secured to the support 
caddy by a second spring-biased latch member. The de- 
55 sign of this second latch member is preferably as a cen- 
tral spring and at least one, but preferably two, end cad- 
dy-engaging portions on either side of the spring. Pref- 
erably the second spring-biased latch member is locat- 
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ed in the upper handle portion and the support caddy 
comprises at least one, but preferably two, recesses 
adapted to receive the caddy-engaging portions of the 
second spring-biased latch member. Reversed designs 
in which the second spring biased latch member is lo- 5 
cated in the support caddy and the recesses in the upper 
handle portion are also envisaged. In an especially pre- 
ferred design, the support caddy comprises an upper 
end and the upper handle portion comprises a lower end 
containing the second spring-biased latch member, and 10 
the upper end of the support caddy comprises a slot 
adapted to receive part of the lower end of the upper 
handle portion containing the second spring-biased 
latch member. The vacuum cleaner preferably also 
comprises a second release member which can be 15 
moved relative to the second spring biased latch mem- 
berto cause the spring of the second spring-biased latch 
member to move from its uncompressed to its com- 
pressed state. This movement can be effected by co- 
operating cam surfaces. Preferably the second spring 20 
biased latch member comprises a third cam surface 
which slides relative to a fourth cam surface on the sec- 
ond release member to cause the spring of the second 
spring-biased latch member to move from its uncom- 
pressed to its compressed state. Preferably the second 25 
spring-biased latch member comprises a central spring 
and two end caddy-engaging portions and two third cam 
surfaces are provided on the second spring-biased latch 
member, one on each of the two end caddy-engaging 
portions of the second spring-biased latch member. In 30 
one design two fourth cam surfaces are provided on the 
second release member to co-operate with respective 
ones of the two third cam surfaces on the second spring- 
biased latch member. The or each fourth cam surface 
is preferably provided as a projecting surface on a back 35 
plate which can be moved relative to the second spring- 
biased latch member. In one embodiment, the second 
spring-biased latch member additionally comprises a 
slideable button that can be slid by an operator, and 
movement of the co-operating third and fourth cam sur- 40 
faces is effected by sliding the button. 
[0020] Preferably the second latch member spring 
compression required to insert the upper handle portion 
in the support caddy is effected simply by part of the 
support caddy pushing against the latch memberthat is 45 
contained in the upper handle portion; and preferably 
spring compression required to remove the upper han- 
dle portion is effected by action of the separate release 
member, preferably the slidable release button as de- 
scribed above. 50 
[0021] Embodiments of the present invention will now 
be described, by way of example, with reference to the 
accompanying drawings wherein: 
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which is another component of a multi-operational 
vacuum cleaner according to the present invention, 
and can be used in conjunction with the hand-held 
vacuum cleaner of Figure 1 ; 
Figure 2a is a magnified perspective view of the end 
region of the support caddy of Figure 2 when con- 
nected to a handle; 

Figure 2b is a magnified perspective view of the low- 
er end of the support caddy of Figure 2, with the 
upper clamshell of thefloor cleaning head removed; 
Figure 2c is a schematic cross-section through the 
lower caddy and floor travelling head of Figure 2; 
Figures 3, 4 and 5 are perspective view of the upper 
side, underneath side, and rear end respectively of 
the hand-held vacuum cleaner of Figure 1 installed 
in the support caddy of Figure 2; 
Figure 6 is a perspective view of a first spring-bi- 
ased latch member used to detachably secure the 
hand-held vacuum cleaner of Figure 1 in the sup- 
port caddy of Figure 2; 

Figure 7 is a schematic perspective view of part of 
the support caddy of Figure 2 in combination with 
an upper handle portion, which is another compo- 
nent of a multi-operational vacuum cleaner accord- 
ing to the present invention, andean be used in con- 
junction with the hand-held vacuum cleaner and 
support caddy combination of Figures 3 to 5, the 
Figure showing schematically the second latch 
mechanism that detachably secures the upper han- 
dle portion to the support caddy; 
Figure 8 is a schematic perspective view showing 
the internal portion of the support caddy that forms 
part of the second latch mechanism of Figure 7; 
Figure 9 is a sectional view showing in more detail 
the second latch mechanism of Figures 7 and 8; 
Figure 9a is a second sectional view of the second 
latch mechanism of Figure 9 through a section dis- 
posed between the sectional view of Figure 9 and 
the upper surface of the handle and caddy; 
Figure 9b is a perspective schematic view of the 
second latch mechanism of Figure 9 from below; 
Figures 10 and 11 are perspective views of upper 
side and underneath side respectively of the hand- 
held vacuum cleaner and support caddy combina- 
tion of Figures 3 to 5 with the additional upper han- 
dle portion of Figure 7 secured to the support caddy. 

[0022] Referring nowtothe drawings, Figure 1 shows 
a hand-held vacuum cleaner 1 comprising a nose cone 
3, a main housing portion 5 and a handle 7. The base 8 
of the hand-held vacuum cleaner 1 is substantially flat. 
The air flow inlet into the vacuum cleaner (not visible in 
Figure 1 but indicated by the dotted reference arrow 1 0) 
is at the end of the nose cone 3, and the nose cone 3 
also acts as a dust collection module. The main housing 
portion 5 contains the functional components of the vac- 
uum cleaner including a motor, a fan, and rechargeable 
batteries to power the motor. Airflow outlets 9 are pro- 



Figure 1 is a perspective view showing a hand-held 55 
vacuum cleaner which is part of a multi-operational 
vacuum cleaner according to the present invention; 
Figure 2 is a perspective view of a support caddy 
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vided on the sides of the main housing portion 5. These 
surround the fan (not visible). On/off switch 1 1 is provid- 
ed on the upper surface of the main housing portion 5 
and a depressible button 13 is provided to releasably 
secure the nose cone portion 3 to the main housing por- 
tion 5, so that the nose cone can be removed for emp- 
tying the dust collection module. The hand-held vacuum 
cleaner 1 also contains a recess (not visible, but indicat- 
ed by the hashed arrow 14) at its rear end. This is for 
securement to the support caddy component of the vac- 
uum cleaner as described in more detail below. 
[0023] The hand-held vacuum cleaner of Figure 1 
may be exactly as described in EP-A-1 070478 or as de- 
scribed in co-pending GB Patent Application Number 
0113385.9, filed 1 st June 2001 by common applicant, 
the entire disclosure of which is incorporated herein by 
reference. 

[0024] The hand-held vacuum cleaner 1 of Figure 1 
is one of the components of the multi-operational vacu- 
um cleaner of the invention. As shown and used in Fig- 
ure 1 it represents the first mode of operation of the mul- 
ti-operational vacuum cleaner. 

[0025] Figure 2 shows a support caddy 15, which is a 
second component of vacuum cleaner according to the 
invention. Since this unit 15 has no power source, it can 
not be used alone, but can be used in combination with 
the hand-held vacuum cleaner of Figure 1 to provide the 
vacuum cleaner of the present invention operating in its 
second mode. This is described in more detail later with 
reference to Figures 3 to 5. 

[0026] Looking in more detail at Figures 2, 2a and 2b, 
the support caddy 1 5 comprises a substantially elongate 
and substantially planar support member 1 7 and a floor 
cleaning head 19 attached pivotally at one end 21 of the 
support member 17. The support member 1 7 of the sup- 
port caddy 15 is generally recessed around its edges 23 
and provides a substantially flat backed central portion 
25 for complementary receipt of the substantially flat 
base 8 of the hand-held vacuum cleaner 1 of Figure 1 . 
A retractable first latch member 27 is contained in the 
recessed region 23 towards the upper or rear end 29 of 
the support caddy 15. This first latch member 27 can be 
retracted into the support caddy by depression of button 
31 at the rear end 29 of the support caddy 1 5. If button 
31 is not depressed, or latch member 27 is not pushed 
against, then the latch member 27 projects out of the 
surface of the support caddy 15. The purpose of the first 
latch member 27 is to latch into the recess 14 of the 
hand-held vacuum cleaner 1 of Figure 1 . 
[0027] Referring to Figure 2b, the lower end portion 
1 1 0 of the caddy 1 5 further comprises a male projection 
1 1 2 extending into the recess region 23 from a front sup- 
port bar 33. This projection 112 (as best seen in Figure 
2c — which is a schematic cross-section through the 
floor travelling head 19 and caddy 15) is substantially 
hollow having a substantially rectangular cross-section, 
providing a fluid communication channel from the re- 
cessed region 23 into the interior of the floor travelling 



head 19. Again as seen in Figure 2c, the upper portion 
of the caddy 15 is pivotally mounted to the floor travelling 
head along an axis 1 1 4 by conventional use of two pivot 
members 150 (Figure 26) the caddy member 15 being 

5 accommodated within circular trunions formed integrally 
with the internal clamshell of thefloortravelling head 19. 
This arrangement allows the head to pivot relative to the 
caddy and as can be seen in Figure 2c, the fluid com- 
munication of the projection 1 1 2 is thus permitted to trav- 

10 el through an angular range defined as F and remain in 
fluid communication with the interior of the floor travel- 
ling head. The interior of thefloortravelling head is sub- 
stantially hollow to provide further fluid communication 
from the projection 112 with a suction inlet 116 on the 

15 under surface of such head 1 9. Thus fluid communica- 
tion is achieved between suction inlet 116 and the re- 
cessed region 23 of the caddy 15. Furthermore, as can 
be seen from Figure 2b, the floor travelling head com- 
prises a conventional beater bar 1 1 8 mounted within the 

20 suction inlet 116 so as to agitate dirt from any surface 
being vacuumed and which beater bar 1 1 8 is driven by 
a motor 120 which is in electrical contact, by means of 
wires extending through the axles 115, with electrical 
contact 120 within the central portion 25. 

25 [0028] When the hand-held vacuum cleaner 1 of Fig- 
ure 1 is inserted to engage with the caddy 1 5 the nosec- 
one 3 is manoeuvred towards the lower end 1 1 0 of the 
caddy 15 so as to bring the airflow inlet 10 into contact 
with the projection 112 for the projection 112 and the 

30 caddy 1 5 to be received in a complementary and friction 
fit within the inlet 1 0 of the cleaner 1 . Not only does this 
provide fluidcommunication between the suctions ofthe 
vacuum cleaner and the floor travelling head but also 
serves to orientate the cleaner 1 in a correct insertion 

35 position with the caddy 15 which can then be pushed 
into the recessed region 23 of the support caddy 15 (Fig- 
ure 2), serving the rear end of the cleaner 1 to automat- 
ically engage with the latch 27 which is automatically 
pushed back against its natural biasing (i.e. retracted). 

40 Further insertion of the cleaner into the caddy 15 will 
then bring a complementary aperture on the cleaner 1 
into orientation with the projection 27 for such projection 
to snap engage therewith as will be described later. 
When it is desired to withdraw the hand-held vacuum 

45 cleaner, button 31 is depressed which acts to retract the 
latch 27 out of engagement with the recess in the clean- 
er 1 allowing removal of the hand-held vacuum cleaner. 
Retraction of the latch member 27 by such depression 
of button 31 will be described in more detail below with 

50 reference to Figure 6. 

[0029] In this manner, it will be appreciated that the 
projection 112 and latch member 27 serve to restrain 
the cleaner 1 in the caddy 1 5 whereby the additional side 
walls 17 also serve to orientate and retain the cleaner 

55 within the caddy 15. 

[0030] The support caddy 1 5 has a raised rear end 29 
extending substantially perpendicular to the elongate 
central portion 25, which further comprises from its inner 
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surface a rear end inlet 35 and in its outer surface a sub- 
stantially rectangular elongate member 37 extending 
within the central portion 25 of the caddy 15 from this 
rear end 29. A corresponding rebate is formed on the 
underside of the rear of the cleaner 1 for complementary 
engagement with this projection 37 when the cleaner is 
mounted in the caddy 15. The projection 37 and the inlet 
35 are features required for retention of a removable 
handle portion 51 of the multi-operational vacuum 
cleaner of the present invention and will be described in 
more detail later with reference to Figures 7 to 9b. 
[0031] Furthermore, it will be appreciated that a hand- 
held vacuum cleaner 1 employs rechargeable batteries 
to drive its internal motor whilst the power for this com- 
bined vacuum cleaner system is derived from such re- 
chargeable batteries. To this end, the caddy 1 5 compris- 
es an electrical connection portion 1 20 which is received 
by co-operating electrical connecting portion (not 
shown) in the vacuum cleaner in a manner which is con- 
ventional for providing electrical connection between a 
storage caddy and a hand-held vacuum cleaner (and as 
such will not be described in detail further). However, as 
is conventional within the art. the electrical connector 
120 can serve to both connect the hand-held vacuum 
cleaner to an external power source (via an external 
connecting lead which can be connected to the caddy) 
for recharging purposes, whilst it can also serve to pro- 
vide electrical connection between the hand-held clean- 
er and the motor within the floor cleaning head 19 to 
provide a power source to the beater bar. Such an ar- 
rangement is standard within the field of hand-held vac- 
uum cleaners and portable caddy systems. 
[0032] Figures 3 to 5 show the hand-held vacuum 
cleaner of Figure 1 installed in the support caddy of Fig- 
ure 2. Figure 4, which is an underside view shows the 
brush 1 1 8 housed within the suction inlet 1 1 6. Brush 1 1 8 
can rotate. Rotation may simply be mechanical, by 
movement of the floor travelling head across a surface 
or, as in this particular case, be powered indirectly by 
the hand-held vacuum cleaner via motor 1 20. Appropri- 
ate electrical connections (not shown) may be present 
in the floortravelling head and hand-held vacuum clean- 
er for such indirect powering. Figure 5, which is a rear 
end view shows in more detail the inlet 35 which is used 
for securement of the upper handle portion of the multi- 
operational vacuum cleaner of the invention as de- 
scribed in more detail below, especially with reference 
to Figures 7 to 9b. 

[0033] In the form shown in Figures 3 to 5 with the 
hand-held vacuum cleaner secured to the support cad- 
dy 1 5, the multi-operational vacuum cleaner is operating 
in its second mode. It can be seen, especially with ref- 
erence to Figure 3, that in this mode the handle 7 of the 
hand-held vacuum cleaner 1 acts as the handle for the 
vacuum cleaner operating in its second mode. The floor 
travelling head 9 and brush 39 make it more suitable 
than the hand-held vacuum cleaner alone for picking up 
larger amounts of dust and debris, orfor covering larger 



surfaces, buttheshort height of the cleaner in its second 
mode makes it especially suitable for cleaning raised 
surfaces or stairs or the like. Other advantageous appli- 
cations of the cleaner in its second mode would be ap- 

5 parent to the man skilled in the art. 

[0034] Figure 6 is a schematic perspective view show- 
ing the first latch member 27 that is used detachably to 
secure the hand-held vacuum cleaner 1 in the support 
caddy 15, as briefly described in Figure 2. The latch 

10 member 27 comprises a tapered front surface 41 , and 
a generally flat back surface 42. The latch 27 is resil- 
iency biased by a spring 43 acting on the back surface 
42. The other end of the spring 43 is secured within the 
body of the rear end 29 of the support caddy 15 (see 

15 Figure 2) so as to bias the surface 41 to project into the 
central portion 25 of the caddy, but this securement is 
not illustrated. The tapered front surface 41 of the latch 
27 means that when the hand-held vacuum cleaner 1 is 
inserted into the support caddy 15 it engages and acts 

20 on the tapered surface 41 (downward force indicated by 
arrow "A" in Figure 6) gradually to push it backwards 
against the bias of the spring 43, so that the latch 27 no 
longer projects from the surface of the support caddy 15 
and the hand-held vacuum cleaner 1 is further displaced 

25 into the caddy 15. Continued insertion of the cleaner 1 
causes the latch 27 to become aligned with the recess 
14 in the back of the hand held vacuum cleaner 1 (see 
Figure 1) and the spring 43 urges the latch member 27 
to snap engage into the recess 1 4 so that the hand-held 

30 vacuum cleaner is securely held in place in the support 
caddy 1 5 by a shoulder 1 29 of the latch 27. 
[0035] Towards its back face 42 the latch member 27 
is provided with a first cam surface 45. Release button 
31 (see also Figure 2) is also provided with a reciprocal 

35 cam surface 47 (referred to as the second cam surface 
in this specification). The button 31 is restrained, by the 
caddy clamshell, from longitudinal displacement relative 
to the latch member 27, and conversely the latch mem- 
ber is restrained from vertical displacement relative to 

40 the button 31. Subsequently, when button 31 is de- 
pressed (as shown in Figure 6) the cam surface 47 
moves over the cam surface 45 of the latch member 27 
causing the latch member to move to the right and the 
spring 43 to compress. This therefore achieves retrac- 
es tion of the latch 27 to allow removal of the hand-held 
vacuum cleaner 1. When button 31 is released the 
spring 43 assumes its uncompressed state causing the 
latch member 27 to move to the left again. The subse- 
quent reciprocal interaction of cam surfaces45 and 47 

50 thus serve to return button 31 to its unactuated position, 
and will retain this position until the hand-held vacuum 
cleaner 1 is re-inserted. Resiliently moulded integral 
wing portions 1 51 also serve to exert a biasing force on 
the button 31 urging it to return to an unactuated posi- 

55 tion. 

[0036] Figure 7 shows the upper end of the support 
caddy 15 and an upper handle portion 51, which is a 
third component of the multi-operational vacuum clean- 
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er of the present invention. The upper handle portion 51 
can not be used alone, but can be used in combination 
with the hand-held vacuum cleaner and support caddy 
combination of Figures 3 to 5 to provide the vacuum 
cleaner of the present invention operating in its third 
mode. 

[0037] The upper handle portion 51 comprises a long 
stem 57 and a stem handle 59 at its upper end. The low- 
er end 61 of the stem 57 of the upper handle portion 51 
is provided with a latch member 53 (referred to else- 
where in the specification as the second latch member) 
which can be retracted, as indicated by arrows P, into a 
latch containing block 54. The latch member 53 com- 
prises two end sections and a central spring member 
(not visible in Figure 7). The retraction of the latch mem- 
ber 53 can occur automatically when the upper handle 
portion 51 is pushed into the inlet slot 35 of the support 
caddy 1 5, or may be effected by sliding button 55 in the 
direction indicated by arrow S. When the upper handle 
portion 51 is pushed into the inlet slot 35 of the support 
caddy 15, the latch-containing block 54 of the upper 
handle portion 51 is contained within the raised section 
37 in the flat surface 25 of the support caddy 15 (see 
also Figure 2). 

[0038] Figure 8 shows (schematically) that contained 
inside raised section 37 of the support caddy 15 there 
is a housing shell 61 integral with the caddy clamshell 
for receiving the latch-containing block 54 of the upper 
handle portion 51 . The housing shell 61 comprises two 
hollow projecting portions 63 which act as recesses to 
each receive and retain a latch member 53. 
[0039] Figure 9, which shows a cross-sectional view 
through the handle 51 when engaged with the caddy 15, 
shows the basic operation of the latch member 53. The 
latch 52 comprises two opposed end portions 67 which 
are displaceable laterally (right to left in Figure 9) rela- 
tive to the elongate handle and are resiliently biased into 
an outward position as shown in Figure 9 by a spring 
member 65. In this particular embodiment, each end 
portion 67 has an individual spring member 65 biased 
against a central pillar 75 but it will be appreciated that 
a single spring member could also be employed. Rib 
members 1 to 30 retain the end portions 67 from any 
longitudinal displacement. In this manner it will be ap- 
preciated that the end portion 67 can be pushed inward- 
ly of their extreme outer positions against the resilient 
biasing of the spring 65. To help facilitate such displace- 
ment each end portion has an inclined cam surface 68 
from which, it will be appreciated, any longitudinal en- 
gaging force in the direction B shown in Figure 9 applied 
to such cam surfaces 68 will affect cam displacement of 
the end portion 67 againstthe resilient biasing of spring 
65 into a compressed position and when such force is 
removed the natural biasing of the spring will again force 
the end portion 67 into their outermost positions shown 
in Figure 9. Thus, referring now to Figures 8 in combi- 
nation with Figure 9, the shell portion 61 of the caddy 1 5 
comprises two hollow projecting portions 63 for each ac- 



commodating an end portion 67 of the latch. Again as 
can be seen from Figure 8 the handle 51 has a latch 
containing block 54 which is received in a complemen- 
tary fit within the shell 61 of the caddy. It will be appre- 
5 ciated from the schematic view shown in Figure 8 that 
as the handle 51 is brought into engagement with the 
caddy the latch containing block 54 is received in a com- 
plementary fit within the shell 61 of the caddy. Continued 
displacement will bring the inclined cam surfaces 68 of 
10 the end portion 67 into abutment with a remote edge 
1 33 of the shell whereby continued displacement of the 
handle towards the caddy will result in such end surfac- 
es 133 applying a force in direction B shown in Figure 
9 against such cam surfaces 68 causing the cam deflec- 
tion inwardly Figure 9 so as to compress the spring 
member 65. Continued displacement then causes the 
shell 61 to pass over the compressed latch member 53 
until the end portion 67 encounter the recesses 63 
formed in the shell member 61 thereby, under the resil- 
ient biasing of the spring member 65, the end portion 67 
are displaced outwardly of their compressed position so 
as to enter and engage with these recesses 63 so as to 
prevent the handle 51 from being withdrawn out of the 
caddy 15 by engagement of a flat shoulder 134 on the 
rear face of the end portion 67 with a corresponding 
shoulder formed in the recess 63. This engagement 
serves to lockthe handle into a restrained position within 
the caddy 15. As illustrated in Figure 10 it will be appre- 
ciated that engagement between the latch containing 
block 54 in complementary fit with the shell 61 provides 
a sturdy engagement between the handle and the caddy 
15 and provides distribution for any stress created by 
engagement of the handle with the caddy when a lever- 
age is applied to the handle portion 59 to be dissipated 
over a relatively large surface area between the handle 
and the caddy. Whereas the use of a rectangular shape 
of the latch containing block 54 in corresponding rebate 
35. as opposed to a circular cross-section, restrains the 
handle from twisting relative to the caddy 15 when en- 
gaged. This feature is further emphasised by the side 
plates 140 (Figure 7) disposed either side of the block 
54 for slot engagement with corresponding slots 141 as- 
sociated with the opening 35 in the caddy 1 5. Again en- 
gagement between these plates 140 and the slots 141 
helps to distribute stress between the handle and the 
caddy over a larger surface area and restrains the han- 
dle from twisting relative to the caddy. As can also be 
seen from Figures 7 and 9 the rear surface 142 of the 
caddy then abuts against a corresponding shoulder 1 40 
from the block 54. As can be seen from Figure 7 this is 
substantially hemispherical and forms a complementary 
fit between the face 1 42 and shoulder 1 44. Such a hem- 
ispherical interface again serves to prevent rotation of 
the handle relative to the caddy 15. 
[0040] In order to release this second latch member 
53 ; the handle has mounted thereon a longitudinally dis- 
placeable sliding button 55 which is displaceable in the 
direction shown generally as S in Figures 7 and 8. Slid- 
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able button 55 has an elongate member extending 
transversely with respect to the longitudinal direction of 
the handle which cannot be seen in Figures 7 and 8 but 
is shown schematically by the reference numeral 1 50 in 
Figures 9a and 9b. In this manner this member 1 50 can 
be displaced longitudinally by associated displacement 
of the switch 55. This member 150 then engages with a 
solid cam deflector member 1 52 which comprises a sub- 
stantially rectangular plate 154 having at its end remote 
from that to which the member 150 is connected, a ta- 
pered cam member 156 having two inner tapered cam 
surfaces 1 58. Both of the end portions 67 have mounted 
on an upper surface thereof two pin members 160 
shown in 9a, which pins are received between the ta- 
pered cam surfaces 158 of the cam member 156. Fig- 
ures 9, 9a and 9b show this cam member 1 56 in an un- 
actuated position whereby the spring 65 has displaced 
the end portions 67 to their outermost position. These 
end portions 67 are restrained, as mentioned, from any 
longitudinal displacement by the clamshell ribs 130. 
[0041] To unlatch the handle portion from the caddy 
15 the slideable button 55 is displaced in the direction 
S as shown in Figures 7. 8 and 9b by such longitudinal 
displacement as transmitted by the member 150 to the 
cam member 1 52 and hence the cam surfaces 1 58. Dis- 
placements of the cam surfaces 158 in the direction S 
as seen in Figure 9a causes engagement with the pins 
1 60 mounted on each of the end portions 67 which are 
subsequently deflected towards one another, which 
causes displacement of the end member 67 against the 
resilient biasing of the spring 65 until such end portion 
67 are no longer received within the projecting portions 
63 of the housing shell 61 which thus allows the handle 
to be slideably removed from the caddy 15. 
[0042] When the displacement force S is removed 
from the switch member 55 the biasing of the spring 65 
then forces the end portion 67 outwardly of their com- 
pressed position and subsequently moves the pin mem- 
bers 160 against the tapering cam surfaces 158 so as 
to force the cam member 152 in a direction opposed to 
direction S as shown in Figure 9a to return the slideable 
switch 55 to its original position. 

[0043] Figures 1 0 and 1 1 show the upper handle por- 
tion 51 secured to the support caddy 15 and hand-held 
vacuum cleaner combination. In Figure 10 it can be seen 
that in this mode of operation the handle 59 of the upper 
handle portion 51 is the one that is used, not the handle 
7 of the hand-held vacuum cleaner. Also from the rear 
view orientation of Figure 11 , a tool attachment storage 
81 in the upper handle portion 51 is illustrated. The third 
mode of operation of the multi-operational vacuum 
cleaner of the invention, as illustrated in Figures 1 0 and 
1 1 is traditional upright mode. It is useful for ease of 
cleaning from a standing position for regularfloor clean- 
ing. As with the other two modes of operation power for 
the operation is from the hand-held vacuum cleaner, and 
dust collection is also in the hand-held vacuum cleaner. 
[0044] As illustrated by simple selection and combi- 



nation of the three component parts (hand-held vacuum 
cleaner, support caddy, and upper handle portion) an 
operator can use the vacuum cleaner illustrated in three 
different modes depending on the application. It is there- 
5 fore a three in one vacuum cleaner. 



Claims 

A multi-operational battery powered vacuum clean- 
er comprising: 

(a) a hand held vacuum cleaner comprising a 
nose cone air flow inlet and a handle; 

(b) a support caddy comprising a support mem- 
ber to which the hand held vacuum cleaner can 
be detachably secured, and a floor cleaning 
head attached to the support member; and 

(c) an upper handle portion that can be detach- 
ably secured to the support caddy; 

wherein the vacuum cleaner can operate: (i) 
in a first mode as a hand-held vacuum cleaner 
alone; (ii) in a second mode with the hand-held vac- 
uum cleaner secured to the support caddy; or (iii) in 
a third mode as (ii) additionally with the upper han- 
dle portion secured. 

A vacuum cleaner according to claim 1 , wherein the 
floor cleaning head is pivotally connected to the 
support caddy. 

A vacuum cleaner accordingto claim 1 or2, wherein 
the floorcleaning head comprises a rotatable brush. 

A vacuum cleaner accordingto claim 3, wherein the 
brush is powered by the battery of the hand-held 
vacuum cleaner. 

A vacuum cleaner according to any preceding 
claim, comprising attachment tools stored in a tool 
holding assembly in the upper handle portion. 

A vacuum cleaner accordingto any preceding claim 
wherein the hand-held vacuum cleaner has a han- 
dle. 

A vacuum cleaner accordingto claim 6, wherein the 
hand-held vacuum cleaner is attached to the sup- 
port caddy and, and wherein the handle of the hand- 
held vacuum cleaner acts as the handle when the 
vacuum cleaner is operating in the second mode. 

A vacuum cleaner according to any preceding 
claim, wherein the hand-held vacuum cleaner is de- 
tachably secured to the support caddy by a first 
spring-biased latch member, the spring of the first 
spring-biased latch member being movable from an 



10 1. 



15 



20 



25 



2. 

30 

3. 

35 

4. 

40 5. 



6. 

45 

7. 

50 

8. 

55 



8 



15 



EP 1 279 362 A1 



16 



uncompressed to a compressed state. 

9. A vacuum cleaner according to claim 8, wherein the 
first spring-biased latch member is located in the 
support caddy, and the hand held vacuum cleaner 
comprises a recess shaped to receive the first 
spring-biased latch member when the spring is in 
its uncompressed state. 

10. A vacuum cleaner according to claim 9, wherein the 
spring of the first spring-biased latch member can 
be compressed to allow the first spring-biased latch 
member to be released from the latch-receiving-re- 
cess of the hand-held vacuum cleaner so that the 
hand-held vacuum cleaner can be detached from 
the support caddy. 

1 1 . A vacuum cleaner according to claim 1 1 , wherein 
the first spring-biased latch member of the support 
caddy comprises a first cam surface, and a first re- 
lease member comprising a co-operating second 
cam surface is also provided on the support caddy, 
whereby the release member can be moved relative 
to the first spring-biased latch member so that the 
first and second cam surfaces slide relative to each 
other to cause the spring of the first spring-biased 
latch member to move from its uncompressed to its 
compressed state. 

12. A vacuum cleaner according to claim 11, wherein 
the release member is a depressible button that can 
be depressed by an operator, depression of the but- 
ton causing the first and second cam surfaces to 
move relative to each other. 

13. A vacuum cleaner according to any of claims 9 to 
12, wherein the hand held vacuum cleaner has a 
rear end remote from its nose cone and the latch- 
receiving-recess of the hand-held vacuum cleaner 
is at the said rear end, and the support caddy has 
a lower end and an upper end, the lower end com- 
prising a nose engaging projection. 

14. A vacuum cleaner according to claim 13 which is 
arranged so that to install the hand-held vacuum 
cleaner in the support caddy the nose cone of the 
vacuum cleaner is first mounted on the nose engag- 
ing projection at the lower end of the support caddy, 
then the spring of the first spring-biased-latch mem- 
ber is compressed and positioned in line with the 
latch-receiving recess of the hand-held vacuum 
cleaner, and then the spring is released so that the 
latch engages the said recess; and so that to re- 
lease the retained hand-held vacuum cleaner the 
spring of the first spring-biased latch member is 
compressed so that the latch disengages the latch- 
receiving- recess of the hand-held vacuum cleaner. 



15. A vacuum cleaner according to any preceding 
claim, wherein the upper handle portion is detach- 
ably secured to the support caddy by a second 
spring-biased latch member. 

5 

16. A vacuum cleaner according to claim 15, wherein 
the second spring-biased latch member comprises 
a central spring and at least one end caddy-engag- 
ing portions. 

w 

17. A vacuum cleaner according to claim 1 6, wherein 
the second spring-biased latch member is located 
in the upper handle portion and the support caddy 
comprises at least one recess adapted to receive 

15 the at least one caddy-engaging portions of the sec- 
ond spring-biased latch member. 

18. A vacuum cleaner as claimed in claim 16 or claim 
1 7 wherein the second latch membercomprises two 

20 end caddy-engaging portions. 

19. A vacuum cleaner according to any one of claims 
16 to 18, wherein the support caddy comprises an 
upper end and the upper handle portion comprises 

25 a lower end containing the second spring-biased 
latch member, and wherein the upper end of the 
support caddy comprises a slot adapted to receive 
part of the lower end of the upper handle portion 
containing the second spring-biased latch member. 

30 

20. A vacuum cleaner according to any of claims 1 6 to 
1 9, additionally comprising a second release mem- 
ber which can be moved relative to the second 
spring biased latch member to cause the spring of 

35 the second spring-biased latch member to move 
from its uncompressed to its compressed state. 

21. A vacuum cleaner according to claim 20 wherein 
the second spring biased latch member comprises 

40 a third cam surface which slides relative to a fourth 
cam surface on the second release member to 
cause spring of the second spring-biased latch 
member to move from its uncompressed to its com- 
pressed state. 

45 

22. A vacuum cleaner according to claim 21 , wherein 
the second spring-biased latch member comprises 
a central spring and two end caddy-engaging por- 
tions and wherein two third cam surfaces are pro- 

50 vided on the second spring-biased latch member, 
one on each of the two end caddy-engaging por- 
tions of the second spring-biased latch member. 

23. A vacuum cleaner according to claim 22 wherein 
55 two fourth cam surfaces are provided on the second 

release member to co-operate with respective ones 
of the two third cam surfaces on the second spring- 
biased latch member. 
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24. A vacuum cleaner according to any of claims 20 to 

23, wherein the or each fourth cam surface is pro- 
vided as a projecting surface on a back plate which 
can be moved relative to the second spring-biased 
latch member. 5 

25. A vacuum cleaner according to any of claims 1 5 to 

24, wherein the second spring-biased latch mem- 
ber additionally comprises a slideable button that 
can be slid by an operator, and movement of the co- 10 
operating third and fourth cam surfaces is effected 

by sliding the button. 

26. A vacuum cleaner substantially as hereinbefore de- 
scribed with reference to the accompanying draw- 15 
ings. 
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